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Study on composition, carbon and oxygen isotopic characteristics of carbonate cements in
Chang-8 reservoir, Ordos Basin

Wang Zhao'** and Qiu Junli'

(1.Key Laboratory of Petroleum Resources of Gansu Province & Key Laboratory of Petroleum Resources Research, Institute of
Geology and Geophysics, Chinese Academy of Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China; 3.Guangzhou Geological Survey , Guangzhou 510440, Guangdong, China)

Abstract: Based on the study of the carbon oxygen isotopic characteristics and the observation of thin slices, we systematically
studied the carbonate cementation of Chang—8 reservoir in Ordos Basin. According to the observation of the minerals under the mi-
croscope, it can be concluded that the carbonate cements were composed of the calcite, dolomite, ferrodolomite, ferrocalcite and sid-
erite. The mineral composition and distribution are strongly influenced by the heterogeneous chemical activity of fluids. The carbon-
ate cementation often damages the porosity and permeability. Meanwhile, the C~0 isotope value was determined by the phosphoric
acid method. The experimental results show that the range of carbon isotope distribution is —14.8 %o to —1.5 %o, and the distribu-
tion range of oxygen isotope is =25.7 %o to =9.9 %o. The Z values of the samples are mostly less than 120, indicating that the carbon-
ate cements in the sample formed in the freshwater—brackish water environment. The paleo temperature was measured from 68 “C
to 128 °C by oxygen isotope value, which shows that the cementation occurred mainly in the early diagenetic stage B to the middle
diagenetic stage A. The carbonate cement content in the upper part of Chang—8 is much lower than that in the lower part, indicating
that cementation was derived from carbonate deposits which were related to decarboxylation of organic acids. According to the sedi-
mentary subfacies, the study area is divided into three areas, and the oxygen—carbon isotope gradually decreases in accordance
with the half deep lacustrine subfacies—gravity flow subfacies—delta subfacies. Finally, the reasons for the present situation of iso-
tope distribution in the basin are concluded: the organic acid moves gradually from the high potential region to the low potential re-
gion under the compaction, and the organic carbon is captured by chemical cementation after a series of chemical changes.

Key words: Ordos Basin, carbonate cementation, carbon oxygen isotope, sedimentary environment, paleo temperature, prove-

nance, solute transport model
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Fig. 1 Sedimentary facies of Chang—8 reservoir in Ordos Basin
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Table 1

Carbon and oxygen isotopic data of carbonate cements in Chang-8 reservoir

of Yanchang formation, Ordos Basin

75 4 T /m =A FATRA LB 3°C %o 3"0 %o VAl TR/ C
1 Yi-1 2129.87 K8 KA S T -2.4 -19.8 112.52 120.26
2 Y1-2 2162.84 K8 KiBEEhAIEE AR -8.5 -16.7 101.58 97.1
3 Y1-3 2252.98 K8 KEESIAE AT -6.3 -14.2 107.33 79.83
4 Yi-4 1920.10 K8, IRERAOAIRD A 0B J At -5.8 -14.8 108.05 83.86
5 Y1-5 2 827.40 K8 KGNS =MAUNETS -9.8 -19.4 97.57 117.16
6 Y1-6 2244.55 K8 KM EIhAnEbE AN -6.4 -23.7 102.39 152.12
7 Y1-7 2211.06 K8 YRRl s B MIIE =55 -25.7 103.24 169.64
8 Y1-8 2793.27 K8 KGNS =AU -7.8 -19.8 101.47 120.26
9 Y1-9 2330.08 K8 KGNS =AU -7.9 -20.8 100.76 128.14
10 Y1-10 2236.35 K8 KEEEEERAE MANETE% -9 -19.4 99.21 117.16
11 Yi-11 1744.12 K8 KiBEECEN A R -1.6 -15.5 116.3 88.66
12 Y1-12 2597.52 K8 KBESUAEE =AU -8.8 -16.4 101.11 94.96
13 Y1-13 2535.05 K8 KM@ EIhAIEE AN -8.6 -21 99.23 129.74
14 Y1-14 239191 K8 KOS i -5 -14.2 109.99 79.83
15 Y1-14 2 426.90 K8 KiBESIAEE AR -10.3 -15.2 98.64 86.59
16 Y1-15 1809.77 K8 Kb OEImARE MR -5.6 -15.5 108.11 88.66
17 Y1-16 2538.42 8, IR AP oy VIS -9.7 -17.7 98.62 104.36
18 Y1-17 1397.73 K8 KEBEEMATE BERE R -5.7 -143 108.51 80.5
19 Y1-18 2085.94 K8 KiBESUAEE =AU -7.8 -15.1 103.81 85.9
20 Y1-19 2124.68 K8 KGNS = MAUNETS -7.1 -15.9 104.84 91.44
21 Y1-19 2124.68 K8 KM EIANEE AN -6.7 -15.6 105.81 89.35
22 Y1-20 2 008.60 K8 KGNS AN -8.1 -16.4 102.54 94.96
23 Y1-20 2026.62 K8, KEESMATE =AU -6.7 -15.8 105.71 90.74
24 Y1-21 1963.10 K8 KiOEmMATE  BERIE R -4.6 -14.8 110.51 83.86
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25 Y1-22 2617.34 K8 KBESUAEE =MAUNETS -8 -16 102.95 92.14
26 Y1-23 2562.44 K8 IRERE AN = faTZ -1.7 -23 100.08 146.18
27 Y1-24 2477.37 K8 KEOsmasE ANz -9.7 -20.4 97.28 124.96
28 Y1-25 2727.00 K8 KBESUAEE =AU -12.8 -18.6 91.82 111.07
29 Y1-26 2736.05 K8 KM EAEbSE AR -12.1 -17.8 93.65 105.1

30 Y1-27 2728.56 K8 KEOsmAsE = MANTE -12.2 -17 93.85 99.26
31 Y1-28 2518.41 K8, RGBT AR -9.2 -24.4 96.31 158.16
32 Y1-29 2591.90 K8 KOs AR -11.3 -16.1 96.14 92.84
33 Y1-30 2288.88 K8 KeOsmasE =M -8.7 -22.3 98.38 140.34
34 Y1-31 ; ;z::g K8 KBESIMAIE RIS -3.5 -17 111.67 99.26
35 Y1-32 2266.80 K8, KEEIMAE  WEEEER -2.36 -17.6 113.7 103.63
36 Y1-32 2272.40 K8 KGNS = MAUNETS -6.45 -18.2 105.03 108.07
37 Y1-32 2274.00 K8 KGR AT -6.61 -17.6 105 103.63
38 Y1-32 2275.00 K8, R&EWEEER) AN -7.02 -16.3 104.81 94.26
39 Y1-32 2277.90 K8, REENE i -4.1 -14.3 111.78 80.5

40 Y1-33 2209.20 K8, IR AANE S = fINATZ -7 -14.6 105.69 82.51

41 Y1-34 1254.29 K8, WRENE S =TS -7.2 -13.6 105.78 75.87
42 Y1-35 1319.38 K8, REENE S VIR it -3.7 -10.5 114.49 56.56
43 Y1-36 1284.58 K8, AN i -4.5 -9.9 113.15 53.04
44 Y2-1 1248.33 K38, REN S LI/ -5 -13.2 110.49 73.27
45 Y2-2 2583.48 K8, KGNS =AU -9.5 -25.4 95.19 166.96
46 Y2-3 2969.62 K8, KGR AT -9.2 -17.8 99.59 105.1

47 Y2-4 1899.05 K8, REE SN R -5.7 -16.3 107.51 94.26
48 Y2-5 2596.45 K8, KGNS =AUNEE -11.7 -17.8 94.47 105.1

49 Y2-6 2022.38 K8, KGR —ANTR -10 -15.1 99.3 85.9

50 Y2-7 2621.00 K8,  KEEMATE  =ANTER -9.5 -15.3 100.22 87.28
51 Y2-8 2107.14 K8, K EECEM IR -1.5 -15.7 116.41 90.04
52 Y2-9 2231.8 K8, KGR AT -9 -20.4 98.71 124.96
53 Y2-10 2510.13 K38, YR Sukiilirey =INETZE -14.8 -18.9 87.58 113.34
54 Y2-11 2133.42 K8, IR AP =M% -8.2 -15 103.04 85.22
55 Y2-12 2241.72 K8,  KiEESIMAE AT -9.5 -14 100.87 78.5

56 Y2-13 2256.55 K8,  KiBESUAEE AN -11.1 -18.1 95.55 107.32
57 Y2-14 2454.93 K8, KGNS =MAUNETS -12.1 -19.2 92.96 115.63
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Fig. 2 Microscopic characteristics of carbonate cementation
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Fig. 7 Model diagram of the carbonate cements distribution and model diagram of fluid migration in Chang—8 formation Ordos Basin
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